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When the point where the illumination is required is situated upon the axis3 £ I, z are zero.   Hence F0 = 1, Fa = 0, and
the same as if the primary wave had come on unbroken. This is Poisson's theorem, already found (§ 10) by a much simpler method, in which attention is limited from the first to points upon the axis. The distribution of light at other points upon the screen is to be found from (23) by means of the series (16), (17) for F0 and Fx. Lommel gives curves for the intensity when y = ir, 2-7T, 3?r,... QTT. The bright central spot is accompanied by rings of varying intensity.
The limit of the geometrical shadow [f/(ti + b) = rja] corresponds to y = z. In this case
?)- ... = H«J"o(*) + cos$}, .........(24)
?)- ... =^sin^......................(25)
The numbers computed for special values of y and z apply to a whole class
of problems.    Since
_ 2?r a + b    9           _ 2-Tr £
^ ~~ ~X~   ab   'T'        Z"~~\b'Tl
both y and z remain unchanged, even when X is constant, if we suppose
b oc a,       rx£cc-v/0'.........................(26)
We may fall back upon Fraunhofer's phenomena by supposing a = b = oo , or more generally b = — a, so that y = 0.
Under these circumstances
On «A (Z)             £V       A
= 7TT-------',        8 = 0.
But it is unnecessary to add anything further under this head.
§ 19.   Polarization.
A ray of ordinary light is symmetrical with respect to the direction of propagation. If, for example, this direction be vertical, there is nothing that can be said concerning the north and south sides of the ray that is not equally true concerning the east and west sides. In polarized light this symmetry is lost. Huygens showed that when a ray of such light falls uponntroduce the notation of Bessel's functions, we have
